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tt*JH#^ 2 K 15 K l Iff 



[57]ta« 

34O-0.362,«SRi-L„^0.6-4nm,fcfc*®*260- „ 

800mV 6 . J, 

o 
o 

CO 
CO 



nmffi&wiSMy}® 5 ?-® (002) jspine 0.340-0.362, x %a&ffitt&% 

ft%.®3m$kFA K% 0.6-4nm, 1**35* 260-800m 2 /g. 

«i^^W3£#ft**fiffi4fc*I.SJR#W 10-65%. 
10 3. $fl&#Jg# 1 #J£W££$fcft?;K«m*?fe. £#fiE£^, #n$ffJ$T 

^HIWaS««IlM 50-80%, iL^ffiftflsMff^sKtt^W 

15 l^itgMJPJ,6«ltt52-80%. 

5. JnttflS* 3 sfc 4 jft&MIS£$|tfeJ&?«Mtti, . SfJSW 

£fcft#Ste«M* ; F£!fc$** 1.0- 1.5meg/g ^flt. 

6. jpttfon* 4 s£ 5 £«me£?, &mm 

20 MitVlft %Mtt#J&M»itt 50-80% . 

7. JdWJII 1-4 ft-J?fiEWIR^« fcMM**t!i, JWtfc 
W«^*«^ifte!sATMi>-ft^Ji«AW^« ^ 8t 

*g, it, a, ®> ^i^ mm®. 

M»ISI^J. Jffittt*«fllWb**#l*«ffiS^* 300m 2 /g 

$s 1. 000-2, 2oovM&&ft&iitm., f&js&Mmm&tt® ftuwwuw 
30 * x tt&m&m+n, mm^mmmm (002) ^rasi doo 2 * 0.340- 

0.362nm. 



f, 4X Itttffilfftgtl-*. #&M«*f*W$iiaX^ L c * 0.6-4nm, bfcUffi 
# 260-800m 2 /g. 

11. iamm* 8-10 ff-P(fl#«l4ifIlMI»fi!iM, 

^W^^^W*^*M^MJIi:fi<J 52-80%, M^WPJtS^ta 
ilkiKiMA^f$»W»««^JfiIiKi 50-80%. 



0J ^ 



(PAFO W^iHttfg. »|g«S#«illttW^Tf«/hifcWa#«»!«W^»Sa' 

30 iI3t££# 100'C, jaWfiftnZfii&lSttitffitt^lR^fflttJMI***^. HA. 
53FFS-fl"JtfM«fijSJ«a«ttW%fifllflilf"J. 



(002) £P£fa]S§ don * 0.340-0.362nm, g& X j*S5ffi#it#tti&«fi^Tj- L c * 
0.6-4, KfcfcffijR* 260-800m 2 /g. 

fi»K^X»*H»*i*«fllMfc*l. S^M^t. £ i. ooo IiJ 2, ooo*c#bt 
*M*RS4>*> 300 mVg ttttftttftttttSttrftftS. ^JSttttSHfi^iJEfRIiJiin 

swat, a i Mjj*$Mfl>i 2 #$jfi^ 6 x-frttM Aitft^NMft 
25 (002) js»(uffid«Bft»«s*«i5*aft± 

AATBRSfriiiraMfflE. c $^6P?M c W 1/2 jSiajseSMTOfi. & 

30 ifcWfi#H5W. dooz^ 0.3345nm, tttttttt (W &&i£ift<t, 

SfiitttWdoMM. 0.340 ?iJ 0.362nm. d™ 'hT 0.340nm, Jtyjft 



^) -msa. 

5 {§$n«£»ft doo 2 ^3l 0.362nm, Ml£5«fl:gj£;WBs. MffiffeWtt 

jidoo,^ 0.345 |iJ0.353nm. 

aE*»l! , t»«5t«MjttL t *0.6»4iim. 0.6nm, WJ5Sft 

10 m&*i&, *timm&®mmmm&, snusa 4nm, lumattgA&A. it 

*ffi«i>. WJWX*tt««(fc«(»^ttM*fls. #»Jtt»M 1**1-211111. 

tE*MW*W&£m®M&&m% 260-800mVg, ®HtJ6# 300-500 

«*&HM^+.tttt*ffiS4>* 300 mVg ft$ltii£l£*ffi£4>3j 300 mVg 
000 SJ 2, 000*Ci£tT*&*fcg, «P*JttiiWS4l. 200 111, 800 *c 
SMriMbS. a*. »tt«««»ftUPIIttdflB* 0.355 ?0 0.385, 

20 L c #0.1i!]0.3nm, kk^ffi^ 100-2, 500 mVg, {Bgjl&*fcgj5, «£$sK$& 

<BZ.tt*RWtk*ffia<ls * 30-200 m 2 /g. + , #7$ 

30 lJ»MffiTJT*tt. 
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5 TOiSCTltt, ttft73lffitt*ttiSff&tt. »«-ar»9BBi4 2, OOO'C, 

2£tt«*#»tt«ffl#iB*&«J&t. rafflltttfc*MM4>J&2/ 300mVg. in* 
tt*iB*? 100 mVg, H*aittS^»aw«!5»«Wfcb*ffi»a--^«^. #r 
15 lU&jRttttftJg£±ffi$ltft#ftftgatt2£. &#ffJfct£®M4>;*J 500 mVg. 9, 

»«tt*««»tt«ttfck«iiitt«**S^2. 500 mVg. 

tt, fc, &> tt, 4S« f?#«J. iift^RTII^ 



%&&it&.mftt&mmiifiM. ^nb^^^ 30-90 10 

5 -70 {§gM«^££As£Jiltt£§2. m 

±&fflT££ttM&&g&#M^ 200-900iCl«^#nm <M^C 

^4M^JW^Mffi^JW15^X^-^lfeA l-20nm, 
10 2-5nm, @ ft££^ttMtS#fiJ£M£M 

BitMo IIS!filitWISIiHSI«it4 10-65 Mft%. 

15 30-60 

*&M#JMfi+£Jitftt?f<Jltti:&£ 52-80 55-75 
Jtft%. !E«W& 58-70 Mft%» Mfi%$*m«l^%W#r£ffJ?^£ 
(TM^^%WIE) tfJ&M*+, %Mtt,^JWl:^ 55-75 ^1:%. 

20 60-70 Mfi%. ^S^M^J^^Jiffi^JWSW^iJ^ii 52-80 

BP*xi*ft*flMk«i. m^#®i§tt&T£&M <»aw*ffl£iiWfe*X'e' 
mm. Mjn***iiMk#j«aaR««±, «J5«to«Htt£;*£* : P#%tt. m 

S^«(S<fc*J«liftTO«S*^#«j±Bt. *ftfcitf£##*RM?LfiMd>fc alum 
iiei5iiKi«M±. JL£«J8Mtt*«M*JIii*. &RTI&5ljB^Jifll^J 



ask. m&m£®%Mmm&M®M&&®.£M*yt&. ®&t, mmmw 

ftttftifc. aft**ttWfiffi*i»JR«t«ffi»J¥fi^riPlW 10pm E#«f»«iiE 

10 »iit*i«i»wflfiifc#jjB*w so-so %&% . m«fMMRtt m 

tbtttt. 

20 #5iJttiS6<J^*^W CF,=CF 2 *S5ii!WIR^#-7CWy CF 2 =CF 2 - (OCF 2 CFX) m 

-o p - (cf 2 ) ,,-sojH <x+xs*m?jazjk?ssb. mio-3m 

n ft 1-12 ftttft, p A 0 m 1) 

1.0-1.5meg/gTTO. ffiftMft l.l-l^meg/gT^I. $P«fft^ l.Omeg/g 

ffeffitttb. £-2r®. ftHlgfct i.5meg/g ifiWIItJW*^**?^*. £ 



W«M4^#^WA+ V h ppm IGAW^ ppm CO. £fli$ffca4dRffiifc*IW*«HS 
Win co «&ftffl*f co «f *ftttffi#WP0««/tJflfifli#J. 

mm. aa««, a*«^Miniy» : FXft«t58#*tt#f?i«** <»* 

WXTXiWKSi^iE-je (JEJP-A-7-220741) . 

£ 12001Cfinn«WKIii«^«i t f , *ll«:a«« (tk*®: 750m 2 /g. dooj: 
0.371nm. L e : 0.5nm) 5 J8»* X jta»»^ft^«f»ijtt«»**, TO 

(002)^f5JS§doo 2 ^0.356nra, flUI/^* I** l.Onm. m&^.n& (BET 
fc> «£tfc£iS. #700m 2 /g. 

&jgft±a«*m#ira*»7*+. jpa^-w 5 mm%-%.x&®m 35% 



ffl-^^iS^ i ffl^flti^rsaMAfca. {i«JR&*fc3tt*#$* 1. 400*03 

<JnB*. ffl£$g#4 l *Htt#feaii«»£JW«#**. #HTO (002) j^^SEMdan 
5 * 0.351nm, WiAR^ U% 1.3nm. fcfcRifi* 400 mVg. W-^^JI^J 1 ffilDW^T 

«ft#JW«ltt««^^tt* 2.0nm. 

io e^ma i *Bnft#&$*rfttta. fi««&*bstt*#£a 1. 9oo-cs 
**t. ffi^M^i i mmtofimmmmtomtift, mw® (002) jsbhje dm 

% 0.341nm, ^dlX^ L c # 3.5nm, &%M% 210 mVg. W-*3&$60!l 1 ffil^lW^ 

15 

&i£0ij4 (#£0J) 

Jfl-Si&ififl 1 fflPIW^atf^S, <H8m&*b3W*#$* 1. 100-C5 
<Ntf. 1 #iJ¥iS (002) £P$|Bjgg doo 2 

* 0.361nm, '®.&R-f L c # 0.8nm, tb^ffi^ 720 mVg. VX5£ti&M 1 TOM^f 

mmmmmftRirift* 1.9™. 

25 BP*g&*hg. Eft* x XMimM&fo*&ftKMto&tom.R*& 

% 2.0nm. 

4 2OOOlCflnn«ttS«S&0 ,I t'&*b3i«* (tk^ffi: 250m 2 /g, dooj: 
30 0.357nm, L c : 1.5nm) 5 *B*. ffl 1 ¥ 

*>) (002) ^l^(B]md 00J ^ 0.344nm, BUI^Tf I* 6.0nm. fct^ffi* 100 mVg. 
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ltaffil*ft*att%*0ftMMttW«ttKTftt* 2.2nm. 



it 800*C fat&m&m (bfc*ffi: 750mVg, d^' 0.371nm, L e : 0.5nm) . 

5 5%mm i «^ w^aa»^iywK#». to (002) m®®. ^ % o.369nm, 

m.nR*T%l% 2.0nm. 

10 (Hs8£JI0D 

£ 2300*C&&g$jg (tt*ffii 750m7g, (W 0.371nm, L e : 0.5nm) . ffl 

^mmx^nmummmmmm, to <o<>2> ^tffrasE dooj * o.339nm. 

K% 1.5nm, fct*ffifc 210 mVg. /8-53«J 1 Jintt^ftMfr&SflK 
15 »itt^Tj-»* 2.3nm. 

s isooxjEnnawsMraa^+ftttM* (it*®: 250mv g , doo j: 

0.357nm, L c : 1.5nm) . m5%MW 1 *B(»*tt*«1f TO (002) 
20 j&ftfflE doo 2 * 0.345nm, ffiXTf L c * 3.5nm, tk*ffi*J 1 10 mVg. ffl-^gfifitfij 

S!lJglB*«fllftJRIfl«I«W»IS^«* 2.8nm. 

£5£#'JlO («BJ) 

25 i &&mmmmw& : k&=?-**, tuA~s.^^mmm 35 

«^»4PS-10-C, #». ««**+a»lPA40ai*X 
Wills. inAfctt&. tt£«#ft»**2*li*. Miltt. MOTCMHTTii. 

30 ^^700-c. ^3%anMa A cH«+^fi ; «S3^fft, a#fiiitsMi-s 

4 45%ffi*RW£W& (tfl« &=7: 3 (Jg^tfctfD ) W%«flHMPJ. X 



mmw 1-10 «#«i*Mft*ja^*^ft4-z.*#*+. jfcz,i?i§$ 

SifT 6«4eiH«Z,»**«l!W*^7C*lW CF 2 =CF 2 - (OCF 2 CFX) m -O p - 
(CF 2 ) „-SO,H **8BW*^*7CJgdtM*«tt Cft^Jfc&^fi: l.lmeg/g T# 

mm&m£wm±.#=f$k, «iiiiMM«* o.5mg/cm 2 wn#r»*ft. 
i^#*ttflii(fc*tt*«iri!li&*^iiW»»«ifc#Jj6*» 70 ms%. 

Flemion, £ Asahi Glass Company,Limited ftjii ) W^^ta^^M 

^Jftf^ffi* 0.15MPa (ttXjffi*) tt 

an 70%) /an <*lffl*: 40%) *«t»«80x:*»iiA*#T. 

«ffJK^**jW««»*»tt«Itttttt«*. « 1 J'JtBTS 0.3A/cm 2 

15 SfcftffiA 0.15MPa MSn <*!lffi*» 70%) /Sn <*OT¥s 40%) 

3^C+*Q£ 80"C fcttajSMHTF. W 0.3A/cm 3 TO^M^isfi 1 500 <MMt 2000 

20 f£ 1 





fcfcgffi 


d<)02 


L c 


Efefckfcffi (v) 




(m 2 /g) 


(nm) 


(nm) 




500 'btfls 


2,000 'bttB 


«0<J l 


700 . 


0.356 


1.0 


0.79 


0.79 


0.78 




400 


0.351 


1.3 


0.80 


0.80 


0.79 


mm 3 


210 


0.341 


3.5 


0.73 


0.70 


0.65 




720 


0.361 


0.8 


0.78 


0.77 


0.76 


«0<J5 


750 


0.371 


0.5 


0.74 


0.72 


0.68 


»0J6 


100 


0.344 


6.0 


0.70 


0.66 


0.61 




740 


0.369 


0.45 


0.71 


0.66 


. 0.59 


$J5£#I 8 


210 


0.339 


1.5 


0.71 


0.65 


0.58 


£ififll9 


110 


0.345 


3.5 


0.70 


0.64 


o:s8 


10 


700 


0.356 


1.0 


0.81 


0.81 


0.80 
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Mil 1, 200r£M^m*i£fi : &*bg 3 W, fctfcfcffi* 800mVg M$Jg 
fflS^ia«lfea(BET}i)8!!ltBl«:^^fi<Jtb^ffi^ 650 m 2 /g, don* 0.355nm. 

5 ftMl^HPM-lO'C, «Jg. *a»*+»*lPA20g 40iR*KM 

W5t*W«Wfllik*J. «tt**Siiflms#J6Jltt 52.5% (T*+ttx*re*M 

ttttfiflf . WlB«l«ttW^»* 1.8nm. 
10 ft 3.5g ±&£it&lft{!Stt,ftJfn 1.5g (&T£&&ft2? l.lmeg/g =p» 

II) «^«Z,9/7K*^**J+. J*«»^iW CF 2 =CF 2 **8lltt*t*jc*I 
U CF 2 =CF 2 - (OCF 2 CFX) m ~O p - (CF 2 ) B -S0 3 H Aitft!liRi^AII!l. 

15 f^*Wfi. ~#^#rt!c%S (ffin a n£: ELAT, E& E-TEK Co.») tftffPBffi. 

Wli!ltt»*afNRK*-»**». «»f^£E* 0.15MPa (&*tffi;*j) ft 
80X3*»»S*#T. 1 A/cm 2 

lft£to*ffi««te/8fl*M%!J&*ffi. £ 2 yiJHiT («) 5t*«fl«llt*B5> saws: 

5M, fflSjfiWM** (SEM) JR*±J£JK/tfe;K#M*ffi. £M$-5J& 

iafivcj&M#«T, ftjlkiiE**«±$#fllHfc*Jttl&X»** 60%. jlitfh e&±£ 
25 ffl^#f» EDX ^M95^«fS*. ffi*$*ffittij|f!lW*Sifr*««ll&fli5t#« 
ft*JjB*tt70H*«. 

30 tk^ffi^ 400mVg, doo 2 * 0.358nm. L e 1.5nm, JLtttt£**aS* 55%. 



13 <#£BJ) 

5 mmmm n m^mm^mmmitm, <h«im£**$* 75%. m 

WMftttflfc 75: 25. ^§WJ 11 «B»2r«fc*l*lll/%«#. #ffl«M#J 
iltinti#&$ff*tt. *2?!liii7g«. 

10 

mm™ (*sib) 

±3m-k®&ifomftm% 75: 25. 11 nfttomm&wu&B&. # 

15 nfflRiw^afffta. *2 7!UB7&*. 



3»Jl5 (tfc«$»W) 

11 mmtoij&MzmmmitM, ^mm^m^mm 11 « 

±&m£t)MJ®:ltfc0<J2j 35: 65. %5%m&l 11 *i^W^Tfe#J4rJi/ftfi#. # 

%5%mm 11 ffii^w^affaa. £2?!iaj7£*. 



25 $ffi^6 

Rllfti»«ittfllWk*J»«»«fi*«tft*X^«. ?S^tk^I^^±^fftM^± 
j£3R-&«fW/S*tt0S*F 85: 15. ffl-^£iS#J 11 fflE«2f8HH*BI/*«#. 

30 

»fflW3t»$$* 30%^, ffl^^M^ 11 tintt#^»$#tiftttttftj. 
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fljft£i*ffiWfl!{fcfcitt»* x itsiflfit, » diftWSBitiR^* 2.inm. 

^^h. ffl SEM )jB*±J*lllt/*«#W*(5. 25jim. 

5 ffl edx mftS&ti, 4ftfiE**«±S»flMk#Jtt«5t#*A 30%. 

e&±&8#*It*Q EDX fc#M##r£J&. »£*«fcffl«**i&*«*MMn 

gffift 18 (HSg&ttflO 

io ffl^JS^j i ttmmm&mmmilM, fi«fWi#«W*«. Ktt 

250mVg, doo 2 ^ 0.357nm. Xjjlfc^*ffiWflfiflS#Jf^»* X Jfttffilf . $ tB 
ttWWtt/i'ttt* 5.5nm. ffl-5£i£0<J 11 ffiRW^rft«!l#%«. <§<gffltt#ffi 

M«ffl-5«#J ii *BW3firtt«i*flt/**#. ii ffiEW^S* 

15 

jsgjem ii «wtt5Sr«*«#sa»«tt«ik*i. fi*ffl*tt^*** 4nm mm 

<hffiffifi (N-E Chemcat Co.«) *ft$»ttttflMt*J, ffl-5£ffi#J H MM 

20 

mmm n »HW3^«*ttttflMWW. 50%, as 

13 *iEtfj#&fiij&*$, #jb«ss#j 11 mmm\m/%m 

25 

&S££ij2i (ttSSKM) 

ffl^M^I 15 82%, $j5/8-5&iS 

0tf 13 ffiBW#fc#J*K/*«#, ffl^^Jfi^J 11 fflHW^rftattfSSW. * 2 fljtti 
7££. 
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